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Abstract: Menthae Haplocalycis herba, one kind of Chinese edible herbs, has been

Wi HHI:2017-07-06; & @ HHE:2017-09-14
BEWA:EHX A ARSI H (811735200 % 1)
EFE B AREREE (1992—) , L (U TR A WA 2k 22 %l . E-mail:2510464137@qq. com
BEIER IRINAR (1981, 55 (BUE) , ILAR N BIBE S 5 NS 259 43 BT 78 . E-mail: zhangjiayu0615@163. com
X R CL967—) , 5 GBUIR) » T EN 8 NS 25 (B2 07) A U 43 % BLS8 25 B0 )
E-mail: liubinyn67@163. com
[0 £& 4 KR Bt 8] : 2018-02-10 5 [ 48 H AR #b 4k : http: / kns. enki. net/kems/detail /11, 2979, TH. 20180210. 1450. 026, html



§48 REE#%  UHPLC-LTQ Orbitrap HRMS 7% 45 43 4 24 8 i 7 40 H7 55 5 S 2K B e o 425

widely adopted for the clinical use in China for thousands of years. Over the last dec-
ades, the studies on chemical constituents of Menthae Haplocalycis herba have been
widely reported. However, too much attention had been paid for its volatile constitu-
ents. Non-volatile components are also responsible for its medical efficacy based on the
fact that it is usually decocted with water in the clinical practice. In the present study, a
method of ultra-high performance liquid chromatography coupled with linear ion trap-
Orbitrap mass spectrometry (UHPLC-LTQ-Orbitrap HRMS) was developed for a com-
prehensive study of the chemical constituents in Menthae Haplocalycis herba aqueous
extracts. Separation was performed with an Acquity UPLC® BEH C18 column (2.1 mm X
100 mm X 1.7 pm) with 0.1% formic acid aqueous solution and acetonitrile as the
mobile phase with the speed of 0. 30 mL/min under gradient conditions. Based on the
accurate mass measurement (error<<5xX10 °), MS/MS fragmentation pathways, differ-
ent chromatographic behaviors, an important parameter ClogP value and compared with
the standards and references, 85 compounds were unambiguously identified or tentative-
ly characterized, including 38 flavonoids, 16 phenolic acids, 24 terpenoids and 7 phenyl-
propanoids. The result demonstrated that UHPLC-LTQ-Orbitrap HRMS can improve
the analysis efficiency of the chemical constituents of traditional Chinese medicine
(TCM) extracts, which also benefit to lay the chemical foundation for rational develop-
ment of medical and edible value of Menthae Haplocalycis herba.

Key words: ultra-high performance liquid chromatography coupled with linear ion trap-
Orbitrap mass spectrometry (UHPLC-LTQ-Orbitrap HRMS); Menthae Haplocalycis

herba; group compounds; fragmentation pathways; chemical compositions

Wi fif (Menthae Haplocalycis herba) JyJ&  WJBUR G . B4l 4RFE K I A 14 3 25 3 L 52 BE
JE R A Menthae Haplocalyx Brig. B+ HALF B B 2T E . 251k o — R
Bt bRy R PR Z BAA B RA A e LA AR R AR A Y S R R
D T A Sk H A DD I R b BT I 35 [l — R P 25 v B O 20 Al B B AR AL
ORI RS . BT A a2 BV A R s A R Y R AR A A5
TR M RO 2 B R R T T A AT . AR BTSRRI
ABETERIT AT AR e A IR A R R B SRR SO T AR R IR S  E R
—E MY IRNE P 0 — SRR 2 B S 2R BOE WA U T A 2 B ) A R v B i
EWERA —EMPTR PUR T DUAM SN SN H bR oy A BB

RS 4R R U K B0 A U 1 AT A4S A UHPLC-LTQ-Orbitrap HRMS
e 2 5 225 45 A A i 2 X 0K 0 e 4 S

T e OO 5 3% - 3 1 (UHPLC-MS) & A5 oy AT 30 4 1T ) o0 A0 28 52 7 BN
BT SO 35 1 PR S5 S e ) A BT 1Y AT Y 24 8 BT 6 4 1 24 8040 5T il BIF 5T R Il
o RBUE R LRI EE ) e B 2y PR NE R 1225 4l
D7) B 3 A R I o0 5 4 s 7 1 PR iR
LA B 1 PE-H K H 0 BF (1L TQ-Orbitrap) 1 ZWEHH
FHOT PRI ACRT SR Ay R 3R 100 000 AT 1.1 (BB E%RE
XaFREMERSNEAEE  ELYILER Dionex Ultimate 3000 #8 = % & #H & 1%
SIHTBIESE 2R B R R F T S T i B A MR {0 LTQ-Orbitrap XL 28 P 25 B - £ 1K il
DRV IR (50 = Sl LT R O i = ] B AL - 26 [E Thermo Fisher 23 w] 7 it i



426

L S "N PRRE &

A HEE B T (ESD , Xcalibur 2. 1 T s
Sartorious BT 25S B+ J5 43 Z — WL T 430 1 K
s b FE 2 A AL A A BR A R KQ-
100DE %47 8 75 I 1 U & « B 1l ol i A A48
AR 2w
1.2 #Z#5ik#H

AT 2468 < 2 [ T AR AR A BR A H) 7
Ze bt BE 2 KA v 2 3 R K IR R B SR
SN Menthae Haplocalyx Briq. BT 4
AR HARAAE T A Rt v B 2 K b 2 5
SN HVEE AR < 34 08 €438 41, 58 [E Thermo
Fisher 23 5] 7 it 5 23 A FH 7K < e M 2 0 s R
O3 F) P AR B B VS AR R MR Al K
25 T B 4l BE > 98 %0 . AR = U R A 1 B
HOA R ) 77 s B B 8 02K 3 4 IR 55 0 IR
a2 >9800, e b A 2 R E F 9T B
P4t W B OA X B Bl & UV NMR
S MIS J7 ik i 47 T 254 iy 2 i HPLC 0
7 AR — Ak A5 Al R F 98 %0,
1.3 Bi&keIEF
13,1 FRufEM IO HI A o3 B0 % AR BUE
A AKBEE MEZH EARY
BT LS A6 T FH 28 2% 75 R0 BRI A R R R
Vi O R — o TR R TR B U U A AT
ACKRFRFCHE R B B R D A BORE e
SEACTT PR LA o 2o 0. 22 pm fAL U8 L B
SEURR o BIATHR o it V50
1.3.2 MMl dl & FREC10 g )AL
5~8 mm K/ 25 8, A 100 mL /K2
W1 h R 2 GEIR 1 h A IR B K 5
Wi 2 4y 100 mL, #8555 . B E WS W
0.22 pm f5f L U B8, B 2L U8 v, BP A5 At a
W
1.4 LIEH
1.4.1 @& M @ 3% Waters Acquity
UPLC BEH C18 £ (2.1 mm X 50 mm X 1.7
pm) s FEIA A N 0. 1% HERIE W . B i 2l 5
BRI VEME:0~2 min(5%B),2~7 min(5% ~
8% B), 7~ 20 min (8% ~ 19.5%B), 20 ~
23 min(19. 5% ~55%B),23~25 min(55% ~
75% B), 25~30 min(75% ~100% B), 30 ~
32 min(100% ~5%B) ; {ii # 0. 30 mL/min; £
i 35°C ;AR 2 L,

1.4.2 Bl &fF  mmiss & 78 (ESD, iE &
ARG I 5 85 AR B R B S U Al >
99 %0 5 Bl 48 <. AR B =>99. 9920 5 B A< ik
40 arb, 4 B S 7 # 20 arb; BB PR L IE 4 kV;
BIFURIR 350 Cs BANE RIE 25 V& BB
B 110 V., BES R A FT &8, R A
6 EE m/ = 100~1 000, K I 43 B2k 30 000; —
2% 5 i SR FB BCHE K 7 A 4 (data dependent
scan, DDS) . el — % Rt EE &K 3 5
T-HEAT Rl 48 5 S f# 25 (collision induced disso-
ciation, CID)# i 4, CID 3% #.47 0. 25 q.
WS B 1E] 30 mus s 0 —fL Rl RE 5o 35 %6

2 #ERE5iITR
2.1 EWAMPRERBERSKRET R RIFE
IR MED

W IR A % B #E 4T LC/MS 43 #1, SR A B
P A5 2 ZHE BT RS R T R 2
St 8 i) ZLAR A OF AT PR R A A . W
Tk Z RN R B Wy 06T B S 0SS A R AE
R M BT F S ER R N R B A& ik
IT%0E .
2.1.1  EEIALG YRR L RS
U & B T A 2 ik AR TR L T
FUER[M+H]" m/z 581. 186 5(C,; Hyy O, 15
Z<5X107°) ., KHHEIFETMEE. AT —&
B S B R B T m/x 563,545,527, 461,459,
435.,419.,417.,401,315 #1273, Hrh,m/z 563,
545 F1 527 FHBE B 09 B LA o AH AR X 1
oy F HO P24 s R IE B F m/ 2 435 H[M+H]"
Jid 25 R BOCR 146 u (PR R R R A HE T
R R R R s m/ 2 273 S m/z 435[ M+
H—Rha " 4k2L 2k L B0k 162 u 1 M e
A R S HE DU A% b Tk R R A
m/z 419 i m/z 435 [M+H—Rha] " i L&
T W R IR B Fsm/2 461 BB T R &
RDA 2% 120 u B PEme 7= A R
Ry B A 2 43 1R R AR R s m /= 41T S om/ =
461LM-+H—120]" & L B F1 A8 5 7 7~ A 1
BT

25 BT B 2 A G WA B A S Rk
£ CHHRHIL(—28 WHIART O(—16 w, H.
Sy & HE RDAZL it Wi far o 2 2 0 25 1



WA RERERS  UHPLC-LTQ Orbitrap HIRMS i A A S0 1 72 4 B 45 22 K S o oo 427

a = 1 = 2

100+ Ry MS 100 i MS

S & RS Sie &

3 80r S 3 80F o< e

= 2 = ~ -

< 2;‘,'; < v b

T 60Fw =¥ 2 60F = & 5 2
£ = g B 2 gz al |2 g2
S 40fg o & [ S 40F a5 cgllz &lg

4 Loy R o > I & - e 8- < | R
= 9 oelg 223 F|lggagy g < 5 8§ g12|% Es ERlE
%20“‘8%"22 T 2283y 3 & 5 20r & B (Z|2 g7 8912
o Ed|lT 2l 9]Ee fg s 2 ~ I = |5|a @ 2 ‘ o
0 L E...Illl l! |f’|$?l N‘?II.Qr : §| & ol %: g.l ‘T: |I \\| L |JI L .n;'f . :

100 200 300 400 500 600 700 800 900 1000 150 200 250 300 350 400 450 500 550

mlz mlz
®
b oH © e
Rha —Glc
OH OH HO. O.
HO
ALC 4 J o g
L
HO™ om  omo OH O
m/z 461 m/z 581 m/z 435 m/z 273
B1 EBFEILT,METFREROTHEE (a) MABFEZ(b)
Fig.1 MS spectra (a) and fragmentation pathway (b) of naringin at positive ion mode

APRETT A B ZEWE T . 6 AH [R] A9 R 8 BB 1 T, 2T
T 5 SR XA AR B2 (—162 u—146 w),
AR (—162 w B2 (— 146w 55 Mg
h s H5 kA RDA 24f# .

2.1.2 KGR BAE T HEFR
TR RS I A S I U 7 o o Nl 3

(CisHyy Oy » 2250510 °) , HUBRAE = 94 %
BYAE m/z 343 [M+H—H,O]",m/z 315
(M+H—H,0—COJ" ,m/z 181 [M+H—
CoH;O,]" ym/z 163 [M+H—C,H,, O; | Hi
m/z 145 [M+H—H,0O—C,H,, O; ]*. HiI#
F5E 5 B WA P ) IR 2 L Y AR B R 22 iy

HEsr & F iy [M+H]" m/z361.091 8 MR R AP S R AL R L B R R AL S W 5 K
a q00F & Ms! 100 g MS?
X S X b
3 8o |2 3 s0f 2
g g
g 60 T 60 o 5
= = o Q
| | & 8
o 40F ® 2 o 40F I o ‘33 - =
= AREBES R 2 3 g o2 2 g | a & 98 7 8
S f|3885352 § T % & 2 3 5l g | g g 2% £
o) S 1= 88 B = % g8 2 [} = v oo 2
~ SI52T5% 2 % 2 g % = Tl e & 3
OMJIM Lowdnl 8, 8 8 @ 3 0l .‘ n du i P Y
100 200 300 400 500 600 700 800 900 1000 100 140 80 220 260 300 340
m/z m/z
b O @ OO OH OH ® O«_OH OH ®
O©/\)LOH i T Owo OH | —=—m | | ) S OH
mlz 163 mlz 343 m/z 315
[ 5
OH
j@/\)‘\ C"H % lHo I/@E _C"H“’05 HO _HZO @/\)
HO
miz 181 m/z 361 miz 163 miz 145
B2 EBFEAT,XEEFRIFERORIZE (a) MAFEEZ(b)

Fig.2 MS spectra (a) and fragmentation pathway (b) of rosmarinic acid at positive ion mode



428

L S "N PRRE &

Az b R B e R (— 180 w S R
(—198 w, A 5 i £ — 2%/ T &9,
H,O(—18 wH CO(—28 W&,

2. 1.3 AW RE R AT WA AR
i LI AN i i AR T 3. HE 4y F 25+
g [M-+Na]" 2 m/z 373. 183 3(Cys Hys Og Na, i
2E<5X107°) 8 T 2R, FEM R
BB A m/z 355 [M+Na—H,O]" .m/z
211 [M+ Na—Glc]" . m/z 193 [M + Na —
OGle]” fil M+Na—H,O—Glc]™, @it b

Or AT R B W R AL S M Ty KA R B — 2
NG T IO © HE A0 R A5 L R I 2 A L 2
2 ERRAE
2.2 BEKRERUUZERSEE

IR 1. 4 35 3 00 M e K 3R A B AR
mf o 753 B IE B AR B R R TR AL s T
4B 5. AREHAT BORT 6 20 1 B AR S A
HonT E 1 o0 R A I 4 4 2 RS R R
PO 2 L AF AR B 1 bR E dh e X KA
152 A 5% SRR » X6 38 47 7K 42 490 9 A =4 i 2E AT

a 00t g Ms! 100 MS? &
X “ X P
3 8ot £ R “
g g
E 60 'g 60 F
= 2
S 40F s S 40f I
= f8 oz |2 g8 $35 E o3 g 5 888 3z 2z 8 |3
£ 20rf% 2|2 58 33 2 g S 20 3 58- 3 & 8 |2
= T8¢ 28 25 £z £ 7 < ¢ 2|7 g g o 3

ok H Q - 1< v o = R S & 0 X - ‘1 I aQ - I
T T T T T T T T T T T T T T T T
100 200 300 400 500 600 700 800 900 1000 100 140 180 220 260 300 340 380
mlz mlz
b ® ® ® ® ®
Na Na r Na Na Na
HO oH HO 00 OH 0 OH ol HO
—Gle —-H,0 o —Gle or
OH OHY—OH o ou | T OH OH
OH OH
m/z 211 mlz 373 m/z 355 m/z 193 m/z 193
B3 EBEFEXAT,.BEEERAERNREE (a) MREER(D)
Fig.3 MS spectra (a) and fragmentation pathway (b) of bohenoside A at positive ion mode
100+ =
&
90
(=)
<
80 S
®
701+
2
I
N 60 @ -
= 7
2 sof g
o
E
40_ ﬁ ~
1 T
30F s ‘Eﬁ 85
20 I Y
o J b 77 P ss
| T
101 62 iy 7 81
| °9 82
12376 e 0| 84
O T T T
0 5 20 25 30

4 EEKERYHEETRE

Fig. 4 TIC of aqueous extracts from Menthae Haplocalycis herba at positive ion mode



4 ¥ % #% % . UHPLC-LTQ-Orbitrap HRMS 3

AR 2R 3k A8 0 A7 28 R WA K AR A v e e 429

100F F—x5—

80l
8
Z 6o
g 23
E 40+

20+ N

0 T \T T T T T
0 5 10 15 20 25 30

t/min

100 N
8ol
S
2 oof
g
E 40t
6
2l t
0 T |A |'A |Jil T
0 5 10 15 20 25 30
t/min

TE: L WA As2. REBRE 3. MIEH ;4. FIHRE 5. BEHE 6. EH 7. REFR
BS5 RERNBRETFRE
Fig.5 TIC of standards from Menthae Haplocalycis herba at positive ion mode

YE  EE IR TR 1 IR e T R L 3 i
SRAS T 3 T S N AL N AR D
2.2.1 HEIRBLA WSS E W
14 #5250 A ) 3 AT A0 R A R
HF LB A L AR R 2 B 1 2 S
T RO 6 STk D A K B 4 e 2
38 T W S A4y, A 4 2 Fh U AUH 4 Bl A
HEAF 20 FhBECET 10 BB ER L2 Bl R R,
FLrpofs B2 A R Al B R R P R 5
61T 388 20 B o i L xRS W
FELL F22( A WD JF26 G B ) i1 — X [H]
Iy MR CHEERD F36 Fil F38 0l EAT IR .

L&Y F22 ({4 B B ] 2 18. 23 min, £
EEFREAT. HfES T8 T R(M+H]
m/z 303. 085 4, 34l I R W ¥, %L &9
M5k CsHiu Os . FERFAE F N m/2
285.179,177,153,147,137, Hth,m/z 285 K
BEFhkE 147 HOBRM;m/« 177 7 fE
HEEE TR B I A X A R 1 A
240 77 s m/ 2 153,147,137 Ry ol & 2R & A4
RDA Z4ff i p= A .l ob ol 60 % B HE 4% A 2R
4 24~ OH,B¥ 4 14 OH fil 1 4
—OCH; , 5 3Cm™™ X, KRB Z &9
14 3 IR O e SR 5 R B S AHAE . TR I A B
& F22 R AR .

b4 F26 108 B B[R] Dy 20. 23 min, HofE
AFEFIERHMAH]" m/z 595.200 9, fB#E T
FU AT AW 7 G H Ou .
FEW R BT A m/z 577,559,449,
448.433.287, Hh,m/x 449 H[M+H]" %

ZFCRECH 146 u B R PERE S AR LR B T
M 32 b P R B AR s m/ = 433 S [M+
H™ i B ol 162 u By PR F R 7= A2 19
FRAE 25 5 HEWT i b P 8 7T BB S 4 A B 5 m/ =
287 M+ H 1" AHAk 5 25 4 %5 05 A B 224 b
PEWE R G A & . Uz b G Y It
i 25 M8 3L, T & B A R K om/ 2 57T m/ =
559 B B . ARG SCk R ED Y /s A o
SHEREEY, HEERET R RERESLE
Y1 F26 AHAT . 38 i 5 AR H R 2P i E
B Y R E AT,

fb& ¥ F36 A1 F38 1 44 8 i 1a] 43 51 K
25.09 min 1 27. 29 min, fF1E & A=, —
HHEHAMBIMHES FEFEIM+H] m/z
359. 112 5, M 45 0 R H o #r . Hor 708 8
CioHisOr0 ZH M EZEWER BTN m/z 344
[(M+H—CH,]" .m/z 326 [M+H—CH, —
H,O]" .m/z 298 [M+H—CO, —OH]"; It
HNGF36 3B A4 T m/x 343 [M+H—0]"
m/z 315 [M+H—0—COJ]" # H & 1. 1M F38
WP T m/z 329 [M+H—2CH, ] 1 m/z
311 [M+H—OCH, —OH|"®MAF®ET. Fit
#E Ak & 4 F36 FI F38 43 % N 5 K-
6,7,37,47-PU S LBl FAE 7 8 &R B, iR
SCHRARGE AT A 5 3-6,7.37 .47
DU AR B GG 2 R BB A T
ClogP A . BI&E MR T/EE . X 5ALE
) 48 78 S5 R AT
2.2.2 MiRAEMHEYRSEHEE B
WA FR AR SRR Y 8 IR 28 1 o3 HEAT 23 B A5t

T

X
%%



430

L S "N PRRE &

i L I 25 A G SCHRE ) DA A K 42 g o
LU 16 By IR 2 A o3 o H R R K A R e 1ot
P il 25 L HoA AL 5 W) 9 2 52 L PAL PALL,
PA13 Rl PALS A7 ik

&%) PA1.PA11.PA13 1 PA15 h—4
[) 73 S A8 1A & AT 8 £ B IS TE] 23 53 Dy 15, 21
18.77.19. 76.,20. 37 min. H E A5 AR [ i) v 43 7
B FE[M+H]" m/z 341.065 6, ¥ LKA
AT HAr P CeHL O o EATHY 2 B i
RFEFH m/z 323 [ M+H—H,O0]" .m/z 297
[M+H—H,0—COJ]" .m/z 187 C,, HyO; " ;
PAT1,PA13 F1 PALS I& /£ T m/= 309 [M+
H—H,O— 01" #l m/z 147 C,H;O, A S
ol AR 7 F L ClogP {8 e 4 I #H ¢
SCHR, B AT PATLPATL,PA13 il PA15
" EE Al 2,9, 12-Trihydroxy-7-oxo-8, 9-
Dihydro-7H-benzo [{] naphtho [ 1, 8-bc] ox-
epine-8-carboxylic acid, 2,4, 12-Trihydroxy-7-
0x0-8, 9-dihydro-7H-benzo [{]naphtho [ 1, 8-
bc Joxepine-8-carboxylic acid, Salvianolic acid
G f1 2,11, 12-Trihydroxy-7-oxo0-8, 9-dihydro-
7H-benzo [ {]naphtho[ 1, 8-bc ] oxepine-8-car-
boxylic acid,
2.2.3 W EALG WSS E T K $R
Wy v B 2 LA BTG K B O L i A D Y
HoAth i 26 7k A WF5ER  UHPLC-LTQ-
Orbitrap$ig A X 47 7K 32 9 2847 70 A7+ 38 3 0
BT 2 LA I A B SR A K 4R A
LU 24 FOmE S A o), L 4E 10 B AR L 13
oy BT EF R 1 R =m L Horp e A Rl S
PRAE SR XTI . LAE %) T2 F TS5 S il
I G AT K B2 TP ms 28 L0 B M E S R

e T2 TS LR B8 I E] 2353 2y 5. 09,
6. 21 min, 5 T8 T HIM+H]" m/=z
185. 117 2, MR 4 oo R AL )20 M. 23 T X B
CooHis Oy o 852 il 1875 & i 9, — 3% 1) 2 L%
FEFAH m/z 167 [M+H—H,O]" il m/=
149 [M+H—2HO0]" . §tH —FHHFH2 A
—OH., 4. k&Y T2 i/ 4T m/=z 157
[M+H—COJ" \m/z 143 [M+H—C,H, ]" #%
RETsmfeay TS /=T m/x 139 [M+
H—H,0—COJ" #fl m/z 125 [M+H—H,0—
C.H, J" W i & . % [ =3 19 ClogP

fE 4 A6 A& % T2 F1 TS A RE 43 7 4 (2R,
3R)-2, 3-Dihydroxy-3-methyl-6-( propan-2-yli-
dene) cyclohexanone 1 (1R*, 2S" )-1, 2-Di-
hydroxy-p-menth-4(8)-en-3-one"**’,
2.2.4 RNREMUGYMEMEE @T
AT P RN 2R 2 a0 Y e A A v S
AT o DA 8 5 o3 A FLARR AR B R e 6 DAY A
KR RS E N T ORI R BB Y, S E
FELALS Y P2 #1 P3 S0 24T P 3A

L&) P2 A P3R4 B I E] 23500 11,90
min Al 12. 12 min. 4> 75 70§ [ M+ Na ]’
m/z 531. 183 7, M4k 7o 28 41 B3 A » Ho g 750
By Cos Hy, Oy o ZH W FERE B T304 m/
2513 [M+Na—H,O]" .m/z 501 [M+ Na—
CH,OJ]" .m/z 369 [M+Na—Glc]" .m/z 351
[M+Na—Gle—H, 0", $t 8] — 3% 25 14 #H 01 .
Y4 W% f—CH,OH %54, k&9 P2 %
FEWT L= T m/z 471 [M+Na—C,H, O] " i
RS R Y ClogP i, K 3L &
Yy P3 MM/ T P2 A AL 5 %) P2 F1 P34y
#)28 Clemastanin A (2R, 3R)-2-(4-Hydroxy-3-
methoxyphenyl )-3-( hydroxymethyl )-5-( 3-hydr-
oxypropyl)-2, 3-dihydro-1-benzofuran-7-yl-3-D-

glucopyranoside,
3 #Hig

AW 5% % Fl UHPLC-LTQ Orbitrap HRMS
2 AR X A K B W v 0 AR A A AT R e
5% 3 2L = 43 IS ORI R A B AR
) 0 F AL L B g R B L 45 A BR T L L
Xof R figp R B A O SCHR I 2B 43 A7 % 8t 85 Fil
L&Y A5G 38 FhEE R .16 PPy AR .7 Fh RN
24 BhOmE 2, 3% S 56 25 S n] kg WA ) 245 6
Jo e A ) 24 0 IO Ak BE T RN DR I FH B
FEHE A

S & Lk

(1] HERHMEH 2 b ANRIEMEZ M 2015 4
B (—#B) LM, b gt o [ PR 25 B 457 i At
2015:377.

(2] Bt . Wbl Vet 4 . 55, W 3l 25 LA A
SPEREEAYBE ST ], o [ 25 B 5 i PR, 2001, 17
(1):10-12.



% & #2 5% . UHPLC-LTQ-Orbitrap HRMS %

AR 2R 3k A8 0 A7 28 R WA K AR A v e e 431

CHEN Guangliang, YAO Daoyun, WANG
Yuanjin, et al. Studies on the pharmacologic
effects and acute toxicity of peppermint oil[]J].
Pharmacology and Clinics of Chinese Materia
Medica, 2001, 17(1): 10-12(in Chinese).
KRRk IL M T Tl A 25 3 T AR
ABEgE kL] P EZE,2012,21(19) ¢ 1-3.
ZHANG Rongfa, YANG Zongfa, JIANG Shang-
fei. Research progress on pharmacological and
toxicological effects of peppermint oil[J]. Phar-
maceutical Monographs, 2012, 21(19): 1-3(in
Chinese).

PR, BRI T AT vk, A W JE AR ) R R T
oy R ZJEE IR S SR LT ). KRR 5
JF % .2013,25(6) :856-861.865.

CHEN Zhikun, LIANG Chengyuan, REN Bing-
ru, et al. Advances in the studies of chemical
constituents and pharmacological activities of vol-
atile components from Mentha L. []J]. Natural
Product Research and Development, 2013, 25
(6): 856-861, 865(in Chinese).

FRARAS R BE. T AR T A e o B BT R A
DD, WA BEZ Tk ,2000,19(3) :34-35,
ZHANG Jidong, WANG Qingqi. Chemical com-
position and anti-inflammatory effect of Mint res-
idue[ J]. Shandong Medical Industry, 2000, 19
(3): 34-35(in Chinese).

SHEN M F, XIAO-MENG LI, SHAN QY. Re-
search progress of chemical compositions and
pharmacological actions of mentha canadensis
[J]. Chinese Archives of Traditional Chinese
Medicine, 2012, (30). 1 484-1 487.

il 5 B2, ZE S 5, PN 3 T Ty 5O 2 1 9 A
o2 o WF ek R[], vh [ 25 9 &k, 2011, 8
(12):746-749.

HE Xiwang, LI Xiaoyu, SUN Rong. Research
development on chemical composition in herba
menthae related with efficacy and toxicity [ J].
Chinese Journal of Pharmacovigilance, 2011, 8
(12): 746-749(in Chinese).

EF L X # 0 B 8L 4. UPLC-HRMS' %5 &
i BB 5 R R M A 2 A R S e I 2 R )
(1. Piil 244 .2016,37(6) :481-491.

WANG Zijian, LIU Ying, LIU Siyi, et al. Rapid
identification of homoisoflavonoids in ophiopogonja-
ponicas based on UPLC-HRMS' combined HCD

method[J]. Journal of Chinese Mass Spectrometry

Society, 2016, 37(6): 481-491(in Chinese).
Bk, @i, UPLC-Q-TOF MS € 1 & it 43 #r
EEHEP R FETRCWIL Bk, 2017,
38(1):19-29.

YANG Zonglin, ZHAO Jing. Qualitative and
quantitative analysis of icariin analogues in epi-
medium koreanum by UPLC-Q-TOF MS[]].
Journal of Chinese Mass Spectrometry Society,
2017, 38(1): 19-29(in Chinese).

XUL L, GUO F X, CHI S S, et al. Rapid
screening and identification of diterpenoids in
tinospora sinensis based on high-performance liq-
uid chromatography coupled with linear ion trap-
orbitrap mass spectrometry[J].  Molecules,
2017, 22(6): 912.

(G Y g fe g RO N | B W | N LU ]
K 24,2009,

YE X L, CAO D, ZHAO X, et al. Chemical fin-
gerprint and metabolic profile analysis of Citrus
reticulate ‘Chachi’ decoction by HPLC-PDA-IT-
MS" and HPLC-quadrupole-Orbitrap-MS method
[J]. Journal of Chromatography B, 2014, (970)
108-120.

R, B, WA S B 22 A NI M A
CIDOLT]. Yo BH 2GR R 2 2 4t . 2006, 23 (4) : 212-
215,255.

ZHENG Jian, GAO Huiyuan. CHEN Guang-
tong, et al. Chemical constituents of the active
parts of Mentha spicata 1. (11 ) [J]. Journal of
Shenyang Pharmaceutical University, 2006, 23
(4): 212-215, 255(in Chinese).

PR LIREIR AR OO -
%5 85 T BE B 2  E 25 AR A By 28 LT ]
IR AR R ,2010,37(4) :11-14.

ZHONG Huizhen, XU Yujuan, LI Chunmei, et al.
Analysis of phenolic compounds in pulp of litchi by
high performance liquid chromatography-tandem
mass spectrometry[ J|. Guangdong Agricultural Sci-
ences, 2010, 37(4): 11-14(in Chinese).
CUYCKENS F, CLAEYS M. Mass spectrome-
try in the structural analysis of flavonoids[]].
Journal of Mass Spectrometry Jms, 2004, 39
(1. 1-15.

Bl . 9k 2R, R %, 5. LCMSIT-TOF i R
I3 W7 AR B A AR AL 0 AR [T ] A st
PR 2 K 224, 2015, 38(8) : 546-550.

CHEN Xiangyang, ZHANG Le, WU Ying.



432

R 0%

[17]

[18]

(19]

[20]

[21]

et al. Rapid analysis of chemical compositions in
the flavonoid fraction of Mentha haplocalyx
Briq. with LCMS-IT-TOF[J]. Journal of Beijing
University of Traditional Chinese Medicine,
2015, 38(8): 546-550(in Chinese).
MA B B, 8K L 4. HPLC-MS/MS Bk [
ARG HT 5 7 I3 Ay o P B 28 4 L. R
KERZ5¥),2006,4(2) . 111-115.

LIN Tong, DUAN Jin”ao, QIAN Dawei, et al.
Identification of flavonoids from herb of Mentha
haplocalyx by HPLC-MS/MS[]J]. Chinese Jour-
nal of Natural Medicines, 2006, 4(2). 111-115
(in Chinese).

FERRERES F, SILVA B M, ANDRADE P B,
et al. Approach to the study of C-glycosyl fla-
vones by ion trap HPLC-PAD-ESI/MS/MS. ap-
plication to seeds of quince (Cydonia oblonga )
[J]. Phytochemical Analysis Pca, 2003, 14(6):
352-359.

JAHANIANI F, EBRAHIMI S A, RAHBAR-
ROSHANDEL N, et al. Xanthomicrol is the
main cytotoxic component of Dracocephalum
kotschyii and a potential anti-cancer agent[]].
Phytochemistry, 2005, 66(13): 1 581-1 592.
ZHANGJ Y, LI N, CHE Y Y, et al. Charac-
terization of seventy polymethoxylated flavonoids
(PMFs) in the leaves of Murraya paniculata , by
on-line high-performance liquid chromatography
coupled to photodiode array detection and electro-
spray tandem mass spectrometry[ J]. Journal of
Pharmaceutical & Biomedical Analysis, 2011, 56
(5): 950-961.

ZfE L B EMGEH L, %, UPLC-Q-TOF/MS #
AREEG LT B T 5 v PR A3 2 R b B 26
fe&WLI]. Biiga#di . 2016,37(6) :504-516.

LI Wei, FENG Yulin, LI Tianer, et al. Rapid
analysis on flavonoids in Glechoma longituba

(Nakai) Kupr by UPLC-Q-TOF/MS coupled

(22]

[23]

[24]

[26]

(27]

with diagnostic ions[J]. Journal of Chinese Mass
Spectrometry Society, 2016, 37(6): 504-516 (in
Chinese).

HWOT IR BTV FES AR oK R
PERL A L 55 B T BB OF T L) ], 2%
Z%:&,2010,45(14) ;1 048-1 054,

DONG Xin, XU Li, LOU Ziyang. Determination
of chemical components from Salvia miltiorrhiza
Bunge by electrospray ion-trap mass spectrome-
try[ J]. Chinese Pharmaceutical Journal, 2010,
45(14): 1 048-1 054 (in Chinese).

LUO S X, LIANG Z Y, ZHANG D L, et al.
Research on extraction and analysis of rosmarinic
acid in Mentha Haplocalyx Brig[J]. Food Sci-
ence, 2005, 11. 192-193.

ZHU Z, ZHANG H, ZHAO L, et al. Rapid
separation and identification of phenolic and
diterpenoid constituents from Radix Salvia milti-
orrhizae by high-performance liquid chromatogra-
phy diode-array detection, electrospray ionization
time-of-flight mass spectrometry and electrospray
[J]. Rapid Communications in Mass Spectrome-
try, 2007, 21(12). 1 855-1 865.

SHE G M, XU C, LIU B. New monocyclic monot-
erpenoid glycoside from Mentha haplocalyx Briq
[J]. Chemistry Central Journal, 2012, 6(1): 37.
YOSHIKAWA M, UEMURA T. SHIMODA
H, et al. Medicinal foodstuffs. XVl[. Phy-
toestrogens from the aerial part of Perroselinum
crispum Mill. (parsley) and structures of 6"-
acetylapiin and a new monoterpene glycoside,
petroside[J]. Chemical & Pharmaceutical Bulle-
tin, 2000, 48(7). 1 039-1 044.

CHEN Y, ZHAO Z, CHEN H, et al. Chemical
differentiation and quality evaluation of commercial
Asian and American ginsengs based on a UHPLC-Q
TOF-MS/MS metabolomics approach [ J]. Phyto-
chemical Analysis Pca, 2015, 26(2): 145-160.



Miz& 1 UHPLC-ESI-MS/MS R R EEHFRKIRUPWEZENFERS
Attached table 1 Summary of chemical constituents identified in Menthae Haplocalycis herba by UHPLC-ESI-MS/MS
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Molecular Actual Theoretical Error/
No. tr/min Fragments Identification results
formula values(m/z) values(m/z) 1076
1 F1 3.99 CisHi505 285. 0750 285.0758 —2.60 285(5),269(11),267(92),257(69),239(39),229  6,7-Dihydroxy-4'-methoxyisoflavone
(10),215(100),211(25),197(28).,193(11)
2 T1 4.61 19 H3, Og Na 429. 2085 429. 2095 —2.41 411(21),371(31),359(17),341(100),249(13) 2, 4-Dihydroxy-4-[ ( 1E)-3-hydroxy-1-buten-1-yl ]-
3,5, 5-trimethylcyclohexyl g-D-glucopyranoside®
3 T2 5.09 CioHi7 04 185.1168 185.1172 —2.38 167(100),157(14),149(19),143(6) (2R, 3R)-2, 3-Dihydroxy-3-methyl-6-( propan-2-
ylidene) cyclohexanone
4 F2 5.12 Ci7Hi507 331. 0808 331. 0812 —1.27 313(93),295(3),285(100),267(15) ,255(9) ,249(3) 5,5 -Dimethoxy-7,8,4'-trihydroxyflavone
5 T3 5.12 Ci4 Hz6Os Na 369. 1510 369. 1520 —2.76 351(17),323(10),207(21),203(100),201(24), (1S,2R,3S,4S)-3-Hydroxy-1-isopropenyl-4-methyl-
191(20),189(41) 7-oxabicyclo [ 2. 2.1 ] hept-2-yl g-D-glucopyrano-
side®
6 F3 5.49 CisHi505 285.0751 285.0758 —2.39 285(3),269(7),267(72),257(78),239(38),229 5,7-Dihydroxy-4'-methoxyisoflavone
(18),215(100),211(20),197(25).,193(11)
7 T4 6.17 CioHisOs 167. 1063 167. 1067 —2.19  149(55).139(34),125(100),123(15),121(29),  (6S5)-5-Hydroxy-3-methyl-6-( prop-1-en-2-yl) cy-
113(18),107(31) clohex-2-enone
8 TS 6.21 CioHi7 04 185. 1167 185.1172 —2.60 167(100),149(14),139(16),125(34) (1R*,25"-1,2-Dihydroxy-p-menth-4(8)-en-3-one
9 T6 6.51 Ci6 Hz6 Os Na 369. 1510 369. 1520 —2.76 354(4),351(7),309(5),279(4),207(100),203  Petroside®
(7),185(21)
10 T7 7.91 CioHi7 0, 169. 1217 169. 1223 —3.47 151(100),141(6),133(4) (1R, 4R)-3, 3, 5-Trimethyl-2-oxabicyclo [ 2. 2. 2]
oct-5-en-4-ol
11 T8 7.92 371. 1664 371.1676 —3.47 353(0.3),203(100),201(7),193(3),191(3) (1R, 4R)-4-Methoxy-3, 3, 5-trimethyl-2-oxabicy-
clo-[ 2. 2. 2]oct-5-ene
12 T9 8.21 Ci9H34Og Na 429. 2083 429. 2095 —2.92 411(13),371(100),341(10),249(12),203(17), (3S,5R,6R,7E.9S)-Megastigman-7-ene-3,5,6,9-

191(6) tetrol-3-O-p-D-glucopy ranoside®
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Molecular Actual Theoretical Error/
No. tr/min Fragments Identification results
formula values(m/z) values(m/z) 1076
13 TI10 9.28 Ci6 H30Og Na 373.1820 373.1833 —3.59 355(100),211(1),193(1) Bohenoside A* 4
9. 30 Ci6 H30Og Na 373.1824 373.1833 —2.38 355(100),354(9).,336(2).,327(1),326(2),283(1) Bohenoside A&
14 Tl 9.33 Cus Hys OgNa 369. 1514 369. 1520 —1.68  355(100).211(5).202(6) (45)-4-[ 2-( D-Glucopyranosyloxy )-2-propanyl J-
1-cyclohexene-1-carboxylic acid®
15 TI12 9.63 Ci6 H30Og Na 373. 1827 373. 1833 —1.63 355(100),345(1),329(3),327(2),255(1),211  (2R,3S,4R,5R,6S)-2-((2,5-Dihydroxy-5-isopro-
(5),202(6) pyl-2-methylcyclohexyl) oxy)-6-(C hydroxymethyl)
tetrahydro-2H-pyran-3,4, 5-triol&
16 F4 9.72 27 H31 On 611.1596 611.1607 —1.82 593(100),575(19),557(8),545(8),539(6),527 5,7,3",4'-Tetrahydroxy-3-L-O-rutinoside
(8),491(11),473(25),355(5)
17 TI13 10. 21 167.1062 167.1067 —2.79 149(100),139(6) ,137(13) ,131(16) ,121(28) ,107(9) Aﬁ%vw%wﬁ*%&aO%%w@Aﬁnsﬁrme.mwm7;7Ww050
18 F5 10. 48 581. 1859 581. 1865 —1.09 563(58),419(49),435(5),401(55),383(100),289  Narirutin
(83),269(37),181(31)
19 TI14 10.52 Ci16 Hz6 Og Na 369. 1512 369. 1520 —2.27 351(32),350(27),309(15),279(28),259(100), (R)-Methyl-6, 6-dimethyl-3-((( 2R, 3R, 4S, 58S,
249(8),207 6R)-3, 4, 5-trihydroxy-6-C hydroxymethyl) tetra-
hydro-2 H-pyran-2-yl) oxy) cyclohex-1-enecarboxy-
late®
20 P1 10. 67 Cz6 H32012 Na 559. 1782 559. 1786 —0.78 541(100),540(78),513(22),499(20),427(40), (1R, 3S,3aS,6R, 6aS)-3, 6-bis (4-Hydroxy-3-me-
397(22),367(28) thoxyphenyl) tetrahydro-1H, 3H-furo [ 3, 4-c ] fu-
ran-1-yl g-D-glucopyranoside®
21 TI15 10. 84 Ci16 Hz6 Og Na 369. 1513 369. 1520 —1.92 351(5),309(2),259(100),207(2) Rehmapicroside®
22 F6 10. 91 Cy7H31 05 595. 1642 595. 1657 —2.63 577(100),559(22),541(6),529(14),511(9),475 5,3",5'-Trihydroxy-7-O-rutinoside
(10),457(30)
23 TI16 11. 21 CioH150; 167.1063 167. 1067 —2.25 149(100),137(10),131(13),121(29),107(10) (45%)-4-Hydroxy-p-mentha-1, 8-dien-3-one
24 P2 11.90 5 H32011 Na 531. 1824 531. 1837 —2. 36 513(100), 501 (23),471(3),369(3),363(11), Clemastanin A&

351(2)
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No. tr/min Molecular Actual Theoretical Error/ Fragments Identification results
formula values(m/z) values(m/z) 1076
25 T17 12.07 CioHi50; 167.1063 167.1067 —2.01 149(100),131(10),121(91),109(43),93(39).  Menthalactone
75(10)

26 P3 12. 12 Cs5 H32 011 Na 531.1819 531. 1837 —3.39 513(100),501(48),487(1),369(7),351(3) (2R,3R)-2-(4-Hydroxy-3-methoxyphenyl)-3-
(hydroxymethyl)-5-(3-hydroxypropyl)-2.,3-
dihydro-1-benzofuran-7-yl g-D-glucopyranoside®

27 TI18 13.15 CioHi5 0, 167.1063 167.1067 —2.19 149(32),139(6),121(30),107(100),93(8) (R)-(-)Perillic acid

28 P4 13.58 26 H32 O12 Na 559. 1775 559. 1786 —1.98 541(100),540(53),523(24),397(96),379(33), 48[ (8-D-Glucopyranosyl) hydroxy |-pinoresinol®

365(28),309(33)

29 PS5 13. 95 s H32012 Na 559. 1771 559. 1786 —2.64 541(56),540(41),397(100),395(60),361(30),  (+)-1-Hydroxypinoresinol-1-O--D-glucoside®

337(40),181(23)

30  F7 14.12 Cz7 H31 016 611.1586 611.1607 —3.32 593(90),575(9),465(100),464(23),449(19),355 Rutin

(36),303(80),267(11)
31 T19 14. 37 CioHi7 0, 169. 1218 169. 1223 —2.94 151(99),141(10),123(100),109(53),107(93),  (6S5)-1,3, 3-Trimethyl-2-oxabicyclo[ 2. 2. 2 Joct-4-
59(6) en-6-ol
32 F8 14. 81 Cz1 H1 Opy 449.1058 449.1078 —4.54 287(100) Luteolin-7-O-glucoside *
14. 61 Cz1 H1 Oy 449. 1063 449. 1078 —3.45 431(3),413(1),403(1),287(100) Luteolin-7-O-glucoside

33  F9 14. 62 Ca7 Hs1 Oy 595. 1640 595. 1657 —2.94 577(2),449(100),287(10) Luteolin-7-O-rutinoside

34 Fl0 14.70 Co1HisOne 163. 0854 163. 0871 —3.70  445(0. 33),416(0. 1),287(100) 2-(2,5-DihydroxyphenyD)-5-hydroxy-4-oxo-4 H-
chromen-7-yl g-D-glucopyranosiduronic acid

35 PAl 15.03 CoHo Oy 181. 0491 181. 0495 —2.57 163(100),153(51),135(32),121(5) 2,3-Dihydroxy-3-phenyl-acrylic acid

36 PA2 15. 21 CisHi507 341. 0649 341. 0656 —1.87 323(100),297(15),295(10),187(34),163(13), 2, 9, 12-Trihydroxy-7-0ox0-8, 9-dihydro-7H-benzo

147(15) [fInaphtho[1,8-bc]oxepine-8-carboxylic acid

37 P6 15.53 Cys H32, 012 Na 559. 1774 559. 1786 —2.09 541(56),540(73),513(11),495(16),397(100), @I%&oxw?:o%.ﬁ:o_#\‘C\mr_u\m_%ov%g:o.ﬁ&mb

379(42),360(17).,359(19)

38  Fl11 15. 66 Ci7Hi507 331. 0805 331. 0812 —2.29 313(100),285(80),267(11),255(25),254(3) 5,5'-Dimethoxy-6,7 ,4'-trihydroxyflavone
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No. tr/min Molecular Actual Theoretical Error/ Fragments Identification results
formula values(m/z) values(m/z) 1076
39  T20 15. 68 H;407Na 397. 2187 397. 2197 —2.55 379(79),378(100),369(11),353(23),351(10), Linarionoside B&
350(15),307(14),273(11),203(77),185(15)
40 F12 15.72 CisHi505 285. 0754 285.0758 —1.40 270(3),269(2),267(100),257(20),249(16),242  6,7-Dihydroxy-4'-methoxyflavone
(1),239(8)
41 PA3 16.01 Cs6 H3o NaOys 741. 1406 741. 1426 —2.67 723(7),722(13),579(6),561(100),363(6) 3-Sodium lithospermate B
42 T21 16.07 Ci9H3,07 Na 397. 2189 397. 2197 —1.95 379(95),378(75),353(14),351(100),340(12), Linarionoside A&
307(15),247(13),235(14),185(12)
43 T22 16. 09 Ci5 Hz507 Na 355. 1719 355. 1727 —2.38 337(13),336(4),323(3),267(16),203(100),193 (1R, 2R, 4S)-trans-1, 8-cineole-2-O-p-D-glucopyr-
(23),185(8) anoside
44 F13 17. 00 Ca7 Hs3 014 581. 1987 581. 1865 4.93 563(32),545(61),527(26),461(13),459(30),435  Naringin*
(100),419(83),417(75),401(24),315(37) ,273(30)
16. 26 Cy7 Hj3 01y 581. 1849 581. 1865 —2.65 563(63),545(35),435(37),419(100),417(29),  Naringin
401(29),383(14),315(15),273(31)
45  Fl14 16. 46 27 H31 Oy 579.1691 579. 1708 —2.94 561(1),433(100),417(2),271(10) Apigenin-7-O-rutinoside
46 PA4 16.78 36 Hso NaOqg 741. 1408 741. 1426 —2.42 723(9),722(18),579(71),573(11),561(100),543  4-Sodium lithospermate B
(26),533(26),517(11),381(11)
47  P7 16. 85 Cz6 H32 012 Na 559. 1767 559. 1786 —3.39 541(54),540(34),529(22),513(27),397(100),  4-O-{4-[ (1S, 6R)-6-Hydroxy-4-(4-hydroxy-3-me-
379(46),185(15) thoxyphenyD) tetrahydro-1H, 3H-furo [ 3, 4-c | fu-
ran-1-yl|-2-methoxyphenyl} hexopyranose®
48 F15 17.45 Ci6 Hi504 301. 0700 301. 0707 —2.08 301(5),287(6),286(100) Chrysoeriol
49  F16 17.45 Cys Hy3 015 609. 1794 609. 1814 —3.31 463(100),301(11) Diosmin*
17.45 Cos Hi3 015 609. 1798 609. 1814 —2.70 463(100),301(12) Diosmin
50 F17 17. 64 28 Hiys O15 611.1958 611.1970 —2.04 593(27),575(32),489(22) ,465(58) ,464(40),463  Hesperidin*
(12),449(100) ,447(60),345(23),303(34)
17. 64 Czs H35 015 611.1957 611.1970 —2.14 593(14),575(17),489(11),465(52),464(100),  Hesperidin

463(35),449(43) ,447(26),345(10),303(15)
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51 PAS 17. 65 CoHo Oy 181. 0492 181. 0495 —1.63 163(100),153(11),139(9),135(6),121(3) 2,4-Dihydroxycinnamic acid

52  F18 17. 66 CisHi7 07 345.0963 345.0969 —1.82 327(15),303(1),221(4),195(100),177(1) 3,4-Dihydroxy-5 .6, 7-trimethoxyflavone

53  F19 17. 68 Ci6Hi5 04 303. 0857 303. 0863 —2.06 285(14),179(47),177(100),153(27),145(3).,137  Homoeriodictyol
(1),117(1)

54 PA6 17. 87 Cs6 Hyo NaOqg 741. 1415 741. 1426 —1.52 723(51),579(53).,561(100),543(20).,533(28) 3'-Sodium lithospermate B

55  F20 17.95 Cis Hi504 301. 0700 301. 0707 —2.37 301(6),287(8),286(100),283(4),255(1) Hispidulin

56 F21  17.97 CorHys O 163. 0861 463. 0871 —2.19  453(18).341(5),301(57).,287(100),228(4) Luteolin-7-O-glucuronide

57 PA7 18. 17 CoHo Oy 181. 0490 181. 0495 —2.90 163(74),153(100),145(36),139(14),135(17),  (4-Formylphenoxy)acetic acid
121(19),109(7)

58 F22 18. 23 Ci6 Hi5 04 303. 0854 303. 0863 —2.95 285(13),179(54) ,177(100) ,153(30) ,145(4) ,137(1) Hesperetin

59 PAS 18. 27 Cs6 Hso NaOqg 741. 1408 741. 1426 —2.50 723(2),579(100),561(26),533(21),517(14),381  9"-Sodium lithospermate B
(3),355(3)

60 PA9 18. 46 CoHy Oy 181. 0490 181. 0495 —2.90 163(100),153(52),139(19),135(19),121(5) 4 ,a-Dihydroxycinnamic acid

61 PAI10 18.58 Cs6 Hyo NaOqg 741. 1411 741. 1426 —2.02 723(10),722(14),579(100),563(15),561(62), 9”-Sodium lithospermate B
560(23),533(31),517(19)

62 PAl1 18. 77 CisHi507 341. 0648 341. 0656 —2.40 323(100),309(76),297(42),295(24),228(49),  2,4,12-Trihydroxy-7-ox0-8,9-dihydro-7H-benzo
187(10) [fInaphtho[1,8-bc]oxepine-8-carboxylic acid

63 PA12 19.76 o Ho Oy 181. 0491 181. 0495 —2.29 163(100),153(13),151(2),135(11),121(3) Caffeic acid

64 PA13 19.76 CisHi507 341. 0648 341. 0656 —2.23 323(100),309(27),297(18),295(15),187(27),  Salvianolic acid G
163(14),147(24)

65 F23 20. 00 Ci5Hi505 285. 0750 285.0758 —2.49 285(50),271(6),269(100),242(16),239(4),159  Acacetin
(4),153(7),133(3)

66 F24 19. 99 Cas Hs3 014 593. 1853 593. 1865 —1.99 447(100),285(12) Buddleoside *

20.01 Cas Hs3 014 593. 1843 593. 1865 —3.63 447(100),285(12) Buddleoside
67 F25 20. 04 CisHi505 301. 0700 301. 0707 —2.08 301(20),287(12),286(100),283(6),269(4),255 Diosmetin

(3),241(3),177(1)
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68 F26 20.23 Cas Hs5 014 595. 2009 595. 2021 —2.02 577(33),559(28).,449(42),448(100),433(39), Didymin
287(22)

69 PAl4  20.35 CyHy Oy 181. 0492 181. 0495 —2.13 163(100),153(9),145(11),139(13),135(14) ,109(2) Trans-2,3-Dihydroxycinnamic acid

70 PAIL5 20. 37 CisHi307 341. 0647 341. 0656 —2.67 323(100),309(20),297(20),295(18),231(6),187  2,11,12-Trihydroxy-7-ox0-8,9-dihydro-7H-benzo
(28),147(30) [fInaphtho[ 1,8-bc]oxepine-8-carboxylic acid

71 F27 20. 43 Ci7Hi507 331. 0802 331. 0812 —3.02 331(8),316(100),313(5),285(4) Jaceosidin

72 F28 20. 55 CisHi1305 285.0753 285.0758 —1.51 285(47),270(100),267(3),241(16),239(2),152  Genkwanin
(5),133(3)

73 F29 20.98 Ci7Hi507 331. 0804 331.0812 —2.38 316(69),301(36),298(100),213(3) 5,6,4'-Trihydroxyl-7,8-dimethoxy flavone

74 PAl6  21.35 CisHi7 Og 361.0912 361.0918 —1.76 343(5),315(30),181(3),163(100),145(9) Rosmarinic acid *

21. 35 CisHi7 Og 361.0911 361.0918 —1.84 343(100),315(36),181(33),163(5) Rosmarinic acid

75 F30 22.31 CisHi7 07 345. 0956 345.0969 —3.59 330(100),329(89),327(4),301(14),299(4),284(3)  Xanthomicro

76  F31 22.69 CisHi7 Og 361.0908 361.0918 —2.86 346(100),343(2),331(78).,328(54),313(34),300  Thymonin
(15),299(4)

77 F32 23.24 CioHi9Os 375.1065 375.1074 —2.49 360(67).,359(8),345(44),342(100) ,271(3),213(3) 5,7-Dihydroxy-6,8.3",4'-tetramethoxyflavone

78 T23 23.70 CioHi5 0, 167. 1063 167. 1067 —2.19 149(58),139(67),131(13),125(55),121(100),  (S)-(-)-Perillic acid
111(20),107(38),95(32)

79  F33 24. 10 CisHi7 07 345. 0960 345. 0969 —2.43 330(100),315(71),312(53),297(30),284(12) Nevadensin

80 F34 24. 41 Ci9H19Og 375.1069 375.1074 —1.53 360(100),357(8),345(92),342(46),327(35),314(14) 5,6-Dihydroxy-7,8,3" .4 -tetramethoxyflavone

81 F35 24.51 CisHi7 07 345.0962 345.0969 —1.91 330(65),329(9),315(42),312(100),213(2) 5,6-Dihydroxy-7,3",4 -trimethoxyflavone

82 F36 25.09 CigHi9O7 359. 1119 359. 1125 —1.89 344(75),343(13),326(100),315(1),298(4) 5-Hydroxy-6,7,3",4'-tetramethoxyflavone

83 F37 26.12 Cz0H21 Og 389. 1223 389. 1231 —2.17 374(95),373(4),359(100) ,356(46) ,341(43) ,328(15) 5-Hydroxy-6,7,8.,3",4'-pentamethoxyflavone

84 F38 27.29 CigHi90O7 359. 1115 359. 1125 —2.76 344(100),329(82),326(49),311(35),298(12) Gardenin B

85 T24 29.52 Cy2Hz3015 817.4970 817. 4944 3.12 799(22),798(36),781(11),656(17),642(100),  Floralquinquenoside C

624(61),446(14)
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